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CES eee ee ee I have a number of comments which 


peu niehould be more fully addressed. 1 believe that the 
calLculatious.of the zones .of influence of underwater noise 
(pages 2.40 & 2.41) are incorrect. Possible damaging effects 
of loud noises are mentioned (page 2.31) but not discussed. 
The cumulative effect of manyloud sources (Tables 2.3-7 and 
2.3-9) are not fully discussed. The endangered status of the 
bowhead whale is often mentioned but, again, not fully 


discussed, especially with regard to the Bering Sea stock and 





the other pressures this stock is facing. The possible 
cumulative effects of various minor impacts a 
species are not discussed. Sound propagation and ambient 


noise levels in the Beaufort Sea (pages 2.30 and 2.31) should 


have been measured under a variety of conditions (1981 workshop, 


page 338). 
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Aspects related to the Zonesol, Ini ueneescalculatvons: 

The zones of influence of underwater noise on the 
hearing and communication abilitpes#oteringed Sea lsucan 
be calculated USing the information on Criterion ser atatos 
(page 4.16), noise level estimates (page 4.14) and the 
underwater hearing sensitivity of ringed seals (Terhune and 
Ronald, 1975b). Ambient noise mearurements (Table 2.3-10) 
indicate that ambient noises will not be influencing the: 


hearing of ringed seals during quiet periods at least. 


| 
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From the information given on page 2.40, I interprit 
that the zones of influence were calculated by determining 
the point at which the spectrum level ole tne morcestrom 
the icebreaking tankers (as given on page 4.14) was the 
same as the pure tone hearing threshold of the ringed seals. 
This is not correct however, as when the spectrum level of 
a broad band noise is the same level as the pure tone detection 
threshold, the pure tone detection threshold is raised by an 
amount equal to the critical ratio (page Salo) a thuspaead. 
the spectrum level of a noise is as loud as the unmasked 
pure tone detection threshold, the hearing of the subject 
will be significantly masked. 

At 1 kHz, the hearing threshold for a ringed seal will 
be about 75 dB/uPa (Terhune and Ronald, 1975b). I£ it is 


ssumed that: the critical ratio at I) kozewould beso dB 






sonservative estimate, see page.4.16) ‘then the masking “oF 


pure tone would occur when the spectrum level of a broad 


and noise reache 


0 


s 75-20> 55dB/uPa (spectrumaleve le an 
kHz, the ambient noise in the summer reaches at least as 


low as 40 dB/uPa (spectrum level) and as low as 57 dB/uPa (Spec 


Vevelj mine che awinter: (pageg2Zasljca In#the*summer; the 
noise from the icebreaking tankers would reach 55 dB/uPa 
Soe eer cum level) atua distenceror.60};km. Gln@the winter, 
etea Gistance Of 60 km (20m depth) the vessel noise 
would be masking the pure tone hearing thresholds by 
Jiao OW OB SS ASSuming that beyone ssa: km a6 “dBi loss 

eome> Dehn Loncedyecachet ime sthemdrstancest rom the source 4s 
doubled, Gspherreal spreading, loss )iethenrat fa’ distance® of 
240 Rm GG Usx. 2 aXe lea, 1 Oe dk spherical-spreading loss would 
have occurred. Thus in the summer the zone of influence 
of the underwater sound at 1. kHz, would) bemas radius of 

60 km from the vessel and in the winter the distance 
would be a radius of 240 km. These yeh ese are far 
above the 8 ait 50 km BY chee eS suggested on page 2.41. 
fieasso Mabe Critremi=a peti o;ishassumed; thesdistances would 
more than double (i.e. 120 and 480 km). 

Assuming that 4 and 5 kHz are close enough to be 
interchangeable, it is similarly possible to calculate the 
estimates of the zones of influence of underwater noise 
ae 5 kHz. The hearing threshold of the ringed seals at 4 
kHzis 75 .0B/uPaeand the’ critical tvatro 1s) 130 «dB. 0 The 
level of ambient noise in the summer and winter will be As low 45 
32 dB/uPa (spectrum level) (page 2.31). Boat noise will mask 
the pure tone detection meester itiasceabove 75/en380 = 45 
GB/uPa (spectrum level). This level is reached in the 
winter at about 50 km and in the summer at about 20 km. 

Again, these distances are well above the 4 and 2 km distances 


given on page 2.41. 


When 2 animals are acoustically communicating underwater, 
inmeaddit von ES absorption losses ete., sound levels will 
decrease by 6 dB (assuming spherical Spreading loss) each 
time the distance between the two animals is doubled. 

For example, in the vocalizations of pa. animal 100 m 

away are 36 dB above the hearing threshold of the listener, 
then. they would be 30 dB above thresholdvae 200 m and 

24s 0Beabove threshold iat 400-m=" An impomeamtsaspee moar this 
is that with every 6 dB loss in gourd “aan the distance 
over which 2 animals can Sonankecscue iS €Uts inenale ee nus 
if the maximum communication distance for a species is 

Is kme(thateis,? inta quiet, un-masked situac.on ert iemcouna 
level of a sender's vocalizations are attenuated to the level 
of the receiver's detection thresh) then if the receiver's 
hearing threshold is masked by 6 dB (through an increase in 
background noise) the communication distance would be cut 


in half. 


Assuming spherical spreading loss only, a 60 dB loss 





will occur when a sound travels 1024 m, fou) . Assuming 
that the source level of seal underwater calls at 1 kHz 
are in the order of 140 dB/uPa, then these calls will be 
140 - 75 = 65 GB above threshold (see page 4.21). MThus 


at 1 kHz, an inter-animal communication distance of 1 km 
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communication distance< 


a fraction of the original maximum distance (Z) using the 


ae 


equation Z = (where X = GB). Thus if the ambient 


noise if raised by 20 dB, the communication distance drops 











-20/20 Sal 
= 10 & Oedaote une maximum distances) Using 


ton.) 0 
i assumed critical ratios of 20 or 30 dB and an assumed 
maximum communication distance of 1000 m, the inter-animal 


communication distance losses which would oceur atl kHz 


at a depth of 20 m, are given below. 
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F 1 kHz Distance noise masked threshold maximum 
TER) from source (spectrum threshold increase communication 
level) level (dB) distance 
adB/uPa dB/uPa (metres) 
ssuming eo oe 
ritical dame i566 148 168 93 O62 
atio 
20 «GB Loki 92 Lb2 37 V4 Ss} 
10 km 85 150)5 30 31736 
60 km an 91 16 L5G 
suming lametre 148 WAG 103 0.01 
meical 
\e.0 kin 92 122 47 455 
85 TES 40 10.0 
fal: OU 26 5 One 
3a Lon 92 0.03 
81 111 BOL x 1568 
62 92 ay Ide 3 
5a 87 12 D512 
Bet 
Ws 8 0 1000.0 
S'S 163 88 0.04 
Whe LO3 28 3 Oooo 
49 79 4 630.9 





For,the 1. kHz situation “in! summer, fateceskm the 56 dB/ure 
(spectrum level) produced by the vessel would raise 

(mask) «the hearingithresholds by only = were tne cCratical 
HetrosiSeZ0e0dB.tuat the critical ratio Asmar orethenetie 
threshold would be raised by 10 GB and this would result 

in a maximum communication distance of 31682 > m.) Assuming 

a 20 GB critical ratio and that the noise of the shipiw THE 


drops 6 dB between 60 and 120 km, the threshold increase 


is also 10 GB so: the! pemessmam communication distance would, at 


be slags. of maximum. “lf theberitical, baero ais 30 dB, 
at 120 km the maximum communication distance would be 100 
metres. 

Thus, for ringed seals, and in a Similar manner for 
other marine mammals, the noise ae loud vessels will 
result in a reduced communication distance even though the 
vessel is some distance away. In the summer, communication 
will be interferred with even if the vessel is 60 km away 
(1 kHz)... At the slightly higher frequeney;, masking may s 
occur at distances, of 10 to 20 km, depending upon the season. 
The worst case situation for the winter would hie iteaine 
Crrtical ratio at. J KHZ se30eean:. In thes case, 'the 
communication distance would be reduced to about 10% of 
maximum when the vessel is 120 km away. Assuming a tanker 
every 250 km along the route (page 4.21) there would be 

Aldwc THe AouTE 

no time when the ringed seals,could engage in "normal 
conversation" during the winter. Even with lower vessel 
numbers and the tankers 1000 km apart (page 2.40) there 
would be a large percentage of the time when communication 


distances would be severely reduced. 


clio 


120 





Natural background noise levels are thought to increase 
the seals' detection thresholds (Terhune and Ronald, 1972). 
While it may be argued that marine mammals are often 
subjected to loud sound levels which would interfere with 
their communication distances, if these sounds are not 
continuous, the animals may be able to communicate during 
quiet periods. Thus; the times’ and durations of quiet’ periods 
may well be of paramount importance. Industrial noises 
which occur during these quiet periods would possibly be 
blocking the signals during the only possible times they 
would normally be passed. If the various marine mammal 
Species require, acoustic contact for courtship purposes, 

a reduced communicatin ability would likely lessen reproductive 
success. While this may not greatly influence the ubiquitous 
ringed seal it certainly could severely influence any of 

the less populated species. 

Blocking a communication channel will undoubtedly 
result in some behavioural changes (otherwise the system 
would not have evolved). Provided that the noise is not 
tooPgloud, ea blocked acoustical channel may not interfere 
with some of the aspects of day-to-day life of marine 
mammals. It may, for example, be possible to feed in a 
noisy area, especially if the animals can remain within 
visual contact. If the species uses acoustical communication 
to keep the herd intact or for other important tasks, the 
blocking of that channel may be noticeably detremental. 
Ultimately the detremental effect would show up in reduced 
population levels (where such are detectable!). In the short 


term, overt behavioural and/or distribution patterns may 


SCcure For example, when exposed to ship noises, the 
vocalization behaviour of harp seals has been observed to have 


Significantly changed (Terhune, ) Stewartvandukronald,.1979, 


Caneyds . 200] .45721337-1338 sy Mnethis (Seat ee ocalwz ations 
decreased the day after a vessel arrived in the area. This 
change was observed on two consecutive years. While it is 


not possible to determine if the change in vocal behaviour 
was also associated with reduced reproductave fitnesseetc~ 
the mere fact that the seals behaved abnormally suggests 
a.detremental situation. 


The harp seal study also indicated that seals may not 





necessarily "habituate" to industrial noise. The mere 
presence.of sealsror!cetaceans#in an, areaveannotgpestaken 
to mean that they have habituated (without any ill effects) 
tovae noise’ source. -,Animalss (including humans )ewaimorten 
subject themselves to uncomfortable or dangerous situations 
in¥ordersto, obtain the; necessities of lifes!) Loucdinomses 
havesfailed. to scare sealsvaway.from salmon nets. ‘Seals 

and cetaceans are often seen near vessels and harbours. 

No studies have shown however that these animals are as$fit . 
as their counterparts in more pristene areas. Harbour seals 

for example, are regularly seen adjacent to the harbour of 

Saint John, New Brunswick. These seals haul-out regularly on 

a set of offshore ledges. It appears that they spend much 
of their time ,while Heed out scanning: for predators 

(up to 86% for single animals). Harbour seals in Cadiforniag 
are reported to sleep while hauled out. The latter will 
certainly save much more energy than the former activity. Thus 
the Saint John harbour seals cannot be said to have become 


"habituated" to the nearby human and industrial activity. 





Mepect_serelated to Overall Loudness Levels. 

Wide band sound levels of 192 dB/uPa (page 4.13) will 
be about 110 to 120 dB above the most sensitive threshold 
of seal hearing. Thus, seals escaping into the water when 
the icebreaker traverses their immediate area (and 
crushes some of their pups) will be subjected to loudness 
PevieVerat 1Or nedr the; parn threshold. Such an intense 
exposure may well have a significant influence on the behaviour 
Of themanimals Vongratter the tanker has past. 

The loud noise may also cause deafness which in turn 
would severely reduce the fitness of the seal or whale. Human 


Standards for noise exposure are as follows; 


Steady noise level exposure time 
(AB(A) scale) Betnourcs) 

90 8 

95 4 
100 2 

05 EL 

110 5 

TOSS * 


It is not inconceivable that noise levels of sufficient 
magnitude to cause hearing loss will occur in the 

Beaufort Sea. Table 2.3-7 lists the numbers of ice-breaking 
tankers, supply vessels, ice brakers and tugs which might 

be in place by the year 2000. The low number (c) is 59 and 
the upper number is 101 (a). Various dredges and other 

work boats will increase the number of noise sources to 

89 to 137. The noises from these vessels will not only 

mask the hearing of marine mammals but may well create 


sound levels high enough to cause “industrial deafness". 
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The Bowhead Whale, an Endangered Species. 
The Bering Sea stock of the bowhead whale is subjected 
to a (controversial) annual hunt. The population levels 
of this group of animals is poorly knownm@me WiC scpecral 
Report No. 4). The 1978 population estimate was between 
1783 and 2865 whales. The population structure was believed 
to be such that "the stock must decline even in the absence 
ont catching." (page 79). The 1980 census estimated between 
1483 and 1786 whales. The 1981 census led to estimates of 
2025 E0824 59 waged but "The 1978 estimate, of. 1,736-2664 
is still considered the most accurate." (page 83). With 
special regard to the annual harvest of bowheads, the IWC 
stated "Information on the bowhead whale is inadequate to 
provide any satisfactory guide to management of this population 
with a non-zero quota" (page 2). "The Committee also re- 
emphasized the serious consequences of a high rate of 
exploitation on a small stock which may suffer environmental 
perturbations, and noted the dangers resulting from such 
events as ice entrapment, in addition to man-made pollution 
effects." (page 2). One of the guidelines suggested for 
bowhead whale management by the IWC is "2. Management should 
provide for the identification and maintenance of critical 
habirats '(eoq: presarnan Calvang, nursing; feeding grounds ) 
and migration routes throughout the geographic range of dhe 
Bering Sea stock of bowhead whales." (page 19). 
I question whether the endangered status of the bowhead 
whale has been fully and thoroughly considered. 


The statement 


"the bowhead stock includes at least 2,300 individuals" (page 
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2.85) appears open to seriou$ question. The Variability 
of the numbers arrived at for the 3 population estimates 
ZevOmEcom1n the IWC report also indicate mighene aber Roe malege 
really possible to obtain an extremely accurate population 
estimate for bowheads. Thus, the"additional monitoring 
programs" indicated on page 2.42 may not be of much real 
Vowlereitethe bestebowhead population,estimate, liasted_in the 
IWC book has a 40% spread and could not be repeated with 
themcame degree Of accuracy for erent two attempts, 

how can any monitoring program reveal anything except a 
catastrophic decline in the bowhead numbers? 

Mee ee elt ste owomminol potentials impacts relating 
to bowhead whales. Conorder ne the lack of knowledge re. 
the biology of the bowhead whale, the very real possibility 
of a continued harvest, the low numbers of animals in the 
Beringuscamscocke(andsin other stocks), is it really 
possible to assign a detremental SeLicct a |mMinomesotatuce 
Coulcgmene cumulateve ianfluence of the 5 “minor” impacts 
Yecstiimin major impact? If it 1s true that: therstock widd 
decline even in the absence of a harvest (IWC report No. 4) 
then any, impact will almost certainly be "major; by definition 
(page Li. 3e 

In some cases it may be possible to take "mitigative 
measures" which will be successful} what will happen if 
the bowhead populations Crash? will the blame for the loss 
of this species be apportioned out amoung the various 
scapegoats? Throughout the pus there are many optomistic 
statements. They are as easy to defend (in the lack of any 


real Peedi edcs) AS a Group of pessemistic statements. 
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If however, the optomism is not well founded and the bowhead 
populations are seen to begin to decline drastically, 

I cannot see the various operations being able to(financially) 
withdraw. In some sections of the EIS statement, there is a 
clear indication that biological consideratUvoncewiisstake 
second place to other considerations. For example, on 

page 4.5 the problem of the tankers running through the 

main whelping areas of hooded seals in Davis Straigntais 
addressed. "To mitigate possible impacts on hooded 

seal pups the proponents will use real-time data to establish 
the location of the whelping patch, and WHENEVER POSSIBLE, 
restrict the tankers from traversing these areas." (Emphasis 
is mine; page 4.5). There will always be a pressure 

to enhance crew and ship safety, reduce operating costs, 
increase production, show visitors and clients the various 
wildlife species etc. etc. Will the bowhead be too expensive? 


Teelispect that at wills. 
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Comments on Vol. 1, Summary. 


On page viii, the statement “Important animal habitats will 
be avoided whenever possible." is made. The paragraph goes on 
to state that changes will be made to incorporate different 
mitigative measures. Would it be possible to identify some 
realistic limits in terms of population numbers or impact 
levels? Admittedly the annual variation of numbers of 
marine mammals (and other species) in any one area, coupled 
with the difficulties of obtaining useable population estimates, 
would make this a difficult task. eee monitoring program 
mentioned on page xi will not, in itself, correct any problems. 
While some mitigative measures may be possible, such changes 
will only be effective where both the disrupting factor 
can be clearly identified and the mitigation procedure will 
be “esha socially or technically realistic. 

I agree with the response (page xii) to aircraft noise 
(both here and in Vol. 4). Hopefully altitude and route 
restrictions will be enforceable and enforced (via company 
policy and appropriate legislation). 

One problem with the underwater noise generation isethat, 
unlike a spill, it is a continual by-product of normal 
operations. Even if eae effects determine the level 
of disturbance, little could be done to alleviate the 
problemeuet) do not agree with the statement that “No serious 
effects have been identified to date and none are anticipated." 
(page xii). Matlifjces 2a aide A imdetify a total of 14 
negligible and 10 minor impacts related to underwater noise. 


The bowhead is listed as receiving 3 minor ratings. Table 


3-1 lists 18 negligible, I] Meee eaaom oemoderate siNpacr. 
of which 3 minor and 1 negligt@bDlevarester the bowiead-\Nete, 
these include disturbance and Mortalityve actors in MOSt Cdsees)— 
With a possible 6 minor impacts related to underwater sound, 
the effect on the bowhead whale must be considered as serious. 
The statement "Some seal pups will be killed." on page 
xii may raise a red flag in an unexpected corner. Considering 
the current furor surrounding the harp sealy’hunt™ and ythe 
number of organizations actively (and lucratively) involved 


in that controversy, I suspect that while the impact to some 





seal groups may be minor to moderate, the impact to the proponents, 

and Canada, could well be major. The harp seal hunt is 

well regulated and policed ain benefits from probably the 

most accurate population assessments of any marine mammal species. 
ExSEMTALLY 

It has, been stopped by public opinion. The scientific and 

economic aspects of the harp and hooded seal hunts did not 

play a major role in the controversy. It was the clubbing of 

babies that seems to have been of paramount importance. I suspect 

that "crushing baby seals and their mothers and leaving them to 

die a slow, agonizing death etc.” will attract the attention of 

a number of powerful interest groups. While it may not come 

to a movie star beside every seal pup along the tanker route, 

a determined few could take up the cause and attract a lot 


of media attention. The well funded protest machinery is 





in place, a victory has been won and new causes are needed to 
fill the vacume. While the accidental death of young seals may 
receive the same scientific and industrial interest as the 


porpoise-tuna problem in the U.S.A., it must be recognized that 





some legitimate concerns related to animal welfare or cruelty 
do exist (simply because animals are being killed). These 
concerns will have to be dealt with at the emotional as well 
the scientific or technical level. 

The bowhead population levels are given as "about 2300" 
SMepades2./ and as) at least 2300 7=onepage 2.16.' The I.W.Cc. 
gives the best population estimate as 1783-2865 with a mean of 
2264 in 1978 (page 79, International Whaling Commision, 

Special Issue No.4, 1982). *The probability of there being 
only 1783 bowheads in the region is the same as it is for 

MOS LAG OmmeleVvetceOtm2 264, s220ROm 2565-8 eT This level of 
inaccuracy is typical of most marine mammal population 
assessments. The variability of ringed and bearded seal numbers 
(page 2.7) reflects animal movements and problems in population 
assessment. For example, 23,000 to 62,000 ringed seals is a 

270 % increase so a 50 % fluctuation in seal numbers would 
possibly go un-noticed. The 2385% range in bearded seal 
numbers also would mask a significant change in their real — 
numbers. Thus using population numbers as a means of monitoring 
populations and impacts has an inherent degree of inaccuracy 
which may well preclude the usefullness of the technique. Also, 
“sr PMEHS Sus uit would be expected to change after the impact has 
occurred and thus, in the case of the endangered bowhead for 
example, may be too late to permit successful mitigative measures. 

Numbers present some indication of what has happened but 
other parameters may also be valuable. Blubber-thickness/fitness, 
pregnancy rates, distribution, emmigration/immigration 
rates etc. on show trends before a major impact is fully 


expressed. Various behavioural pattern changes may suggest 


that reproductive problems are likelystemocen: sine themnear 
futures. Unfortunately, it is virtual lyeampoccible to 10Ulow 
marine mammals (undetected) while they are underwater. They 
can hear acoustic devices and radio waves are rapidly absorbed 
by sea water. Thus, it will not be possible to determine 

if some changes are occurring in their underwater behaviours. 
While some data on bowheads may be obtained from carcasses 
(in Alaska) the data base will be small and the selection of 
individuals somewhat biased. Considering the dearth of 
knowledge surrounding so many marine mammal activities, 
establishing an estimate of the influence of a changed 
environment may well, in the absence of knowing the "natural" 
situation, not be possible. To date, I have not seen Vol. 7 
REsearch and Monitoring, which would obviously consider this 
problem in some detail. The summary volume does not list 
specific objectives of precise -programs. Sifethe majoricy of 
he effort is to be put into population assessment projects 

I fear that the resulting data will be inadequate to fully 


assess the impact of this on-going project. 
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